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Abstract
Background: In China, caregivers of chronic viral hepatitis patients experience considerable burdens, stress and
disruption of their own well-being and social activities. Measurement of the effect on caregivers is an under-researched
area. The Family Burden Interview Schedule (FBIS) was primarily devised for the caregivers of schizophrenia patients,
and the adverse effect of the disease was similar to the effect of chronic viral hepatitis on family caregivers. In this
study, we prospectively evaluated the psychometric properties of FBIS in the field of chronic viral hepatitis and used it
to determine the factors affecting the caregiver burden on the family members of chronic viral hepatitis patients in
Shanghai, China.
Methods: A representative sample of patients (n = 1478) and caregivers (n = 1478) was randomly obtained through a
multi-stage cluster sampling in Shanghai, China. Reliability and validity tests were used to verify the psychometric
properties of the instrument. The two-level random intercept model was applied to determine the factors of the
caregiver burden between the household and the community level.
Results: Cronbach’s alpha coefficient was 0.90 for the overall instrument with statistical significance. Factor
analysis suggested a three-factor model for the FBIS and confirmed that the adjusted unidimensional model
and the second-order multidimensional model had better fit statistics. The average score of the caregiver burden in
Shanghai was 12.62 ± 10.74, and financial burden constituted the major effect. The two-level random intercept model
demonstrated that the risk factors were hospitalisation (β 1.69, 95%CI 0.48 to 2.90), elevated serum alanine
aminotransferase levels (β 1.05, 95%CI 0.15 to 1.95), HCV infection (β 4.49, 95%CI 1.22 to 7.77), and acceptance
of the hepatitis B vaccine (β 2.20, 95%CI 0.56 to 3.85), whereas the protective factors were no consumption of
alcohol (β -2.69, 95%CI −5.19 to −0.19), average monthly costs for patients less than or equal to 100 US dollars
(β -2.96, 95%CI −5.83 to −0.09), and good health status of family caregivers (β -9.91, 95%CI −12.76 to −7.05).
Conclusions: FBIS can accurately measure the caregiver burden for chronic hepatitis. Targeting interventions
toward the conditions associated with the caregiver burden is of great importance.
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Background
Hepatitis B virus (HBV) and hepatitis C virus (HCV) in-
fections are the leading causes of chronic hepatitis, cir-
rhosis, and hepatocellular carcinoma (HCC) worldwide,
especially in the Asia-Pacific region [1-3]. The preva-
lence of HBV in China is one of the highest in the world,
and nearly 10% of the population has HBV; the nation-
wide prevalence of HCV infection in 1992 was estimated
to be 3.2% [4]. The disease burden of HBV infection and
HCC in China is hypothesised to be among the largest
in the world, and that of HCV infection is likely to be
substantial as well [4]. In past decades, measures against
HBV infections in China primarily depended on neo-
natal immunisation [5], and those against HCV infection
were restricted to the prevention of high risk factors [6].
Thus, understanding the caregiver burdens and the needs
of patients with chronic viral hepatitis is necessary.
The traditional biomedical model of health is being in-
tegrated with the social science model of health, which
is based on a psychosocial and economic foundation.
This integrated approach to clinical practice and re-
search on hepatitis prevention requires monitoring the
traditional physiological and biomedical outcomes and
improving the community environment, family support,
and health related quality of life [7,8]. In China, family
members in the role of caregiver of patients with chronic
viral hepatitis experience considerable burdens, stress,
disruption of personal wellbeing and social activities. In
most cases, they worry about the economic effect, thera-
peutic effect and time expenditure, and are at risk for
emotional and physical health problems. Measurement
of the family caregiver burden of chronic hepatitis pa-
tients using an appropriate psychometric instrument has
been an important yet under-researched area in the
Chinese population.
The Family Burden Interview Schedule (FBIS) was pri-
marily devised for the family caregivers for schizophre-
nia patients by Pai and Kapur in India in 1981 [9]. The
instrument has been used in a number of studies to
evaluate with satisfactory psychometric properties the
caregiver burden among families of neurotic patients
[10], patients with alcohol and opioid dependence [11],
and patients with intellectual disability [12]. In 2004, the
original English version of FBIS was translated into
Chinese and used to measure the caregiver burden among
Chinese patients with schizophrenia [13], traumatic brain
injury [14], and schistosomiasis [15]. The characteristics of
chronic viral hepatitis patients and the adverse effect on
their family caregivers are complex and similar to those of
other chronic diseases. In this study, we aimed to conduct
a community-based survey to examine the reliability and
validity of FBIS in chronic viral hepatitis cases and to use it
to determine the burden and factors reported by caregivers
of chronic viral hepatitis patients in Shanghai, China.
Methods
Data source and sampling method
Chronic viral hepatitis is a nationally notifiable infec-
tious disease in China. Upon laboratory confirmation,
hospital physicians must register each patient’s informa-
tion in the national infectious disease online report system
within 24 hours. Community physicians then conduct an
epidemiological investigation, health education, and long-
time follow up of each patient and their family members.
Shanghai is one of the largest metropolitan areas in China,
and approximately 30,000 chronic viral hepatitis patients
have been followed up in Shanghai. We directly recruited
patients and their family caregivers for this study from
communities through a three-stage cluster sampling of
households.
Shanghai is administratively divided into 16 districts
and 1 county. In this study, 5 urban districts, 4 suburban
districts, and 1 county were firstly randomly selected as
the study districts. Then four communities were selected
from each district as the study communities. In a total
of 40 communities, every registered chronic viral hepa-
titis patient and one family caregiver of each patient
were enrolled as the target population.
Inclusion criteria
Patients of either sex in the age range 18 to 70 years
were included in our study if they met the following cri-
teria: 1) Diagnosed at municipal hospitals in Shanghai
according to the Guideline on the Prevention and Treat-
ment of Chronic Hepatitis B in China (2005) [16], the
Diagnosis, Management, and Treatment of Hepatitis C:
an Update [17], and the Guideline of Prevention and
Treatment of Hepatitis C [18]; 2) Locally registered and
living in the study community during 2012; and 3) With-
out mental illness, personality disorders, organic brain
disease or substance abuse.
Family caregivers were included when they satisfied
the following criteria: 1) The principal caregiver of the
patient; 2) Healthy adults aged 18 years or more; 3) Stay-
ing with the patient currently and for at least three pre-
vious years; 4) No history of HBV and HCV infections;
5) No history of mental illness, personality disorder or
substance abuse according to The Chinese Classification
of Mental Disorders version 3 (CCMD-III).
Epidemiological investigation and instrument
Chronic viral hepatitis patients and a family caregiver of
each patient were interviewed separately by trained re-
search assistants using different questionnaires request-
ing information up to 6 months before the investigation.
The patients’ information included demographics, health
status, diagnosis and therapy (medical records), cogni-
tion and behaviour, acceptance of public health service, and
socioeconomic status. The family caregivers’ information
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included demographics, health status, immunisation history,
the average monthly patient costs, and the family burden de-
termined by FBIS.
FBIS is a semi-structured interview instrument com-
posed of 25 items that are grouped into the following 6
scales (Table 1): financial burden (items 1–8), disruption of
family routine activities (items 7–11), disruption of family
leisure (items 12–15), disruption of family interactions
(items 16–20), the effect on the physical health of others
(items 21–22), and the effect on the mental health of
others (items 23–25). Each item was rated on a three-point
scale, where 0 was no burden, 1 was a moderate burden,
and 2 was a severe burden. The total scores ranged from 0
to 50 with 50 indicating the highest burden of care [11].
Data processing and analysis
The data were established using the free software EpiData As-
sociation version 3.1 (http://www.epidata.dk/download.php)
and cross-checked with double entry. The descriptive sta-
tistics, split half reliability, internal consistency reliability,
convergent and discriminative validity, exploratory factor
analysis, and two-level random intercept model were de-
termined using SPSS for Windows version 17.0 (Chicago,
IL, USA). The confirmatory factor analysis of FBIS was
conducted by SPSS Amos version 17.0.
The reliability analyses included split half reliability
and internal consistency reliability. The split half reliabil-
ity was measured with the Spearman-Brown Prediction
formula. The internal consistency reliability was mea-
sured by Cronbach’s alpha coefficient (≥ 0.70 was con-
sidered as evidence of acceptable reliability) [19].
The validity analyses included convergent, discrimin-
ant and structural validity. The convergent validity was
examined using the hypothesised item-scale correlation.
The discriminant validity was assessed using the correl-
ation of an item with other scales. A correlation of ≥ 0.40
Table 1 Factor loadings of the three-factor solution for FBIS (n = 739)
Scales Items
Factor 1 Factor 2 Factor 3
Eigenval Eigenval Eigenval
ue = 13.80 ue = 2.31 ue = 1.43
Financial burden 1. Loss of patient’s income 0.84*
2. Loss of income of other family members 0.78*
3. Expenses of patient’s illness 0.81*
4. Expenses due to other necessary changes in arrangements 0.57
5. Loans taken 0.78*
6. Any other planned activity needing finance, postponed 0.71
Disruption of family routine activities 7. Patient not attending work, school, etc. 0.70
8. Patient unable to help in household duties 0.52 0.58
9. Disruption of activities due to patient’s illness and care 0.62
10. Disruption of activities due to patient’s irrational demands 0.68
11. Other family members missing school, meals, etc. 0.69
Disruption of family leisure 12. Stopping of normal recreational activities 0.77*
13. Absorption of another member’s holiday and leisure time 0.76*
14. Lack of participation by patient in leisure activity 0.80*
15. Planned leisure activity abandoned 0.80*
Disruption of family interactions 16. Effect on general family atmosphere 0.58
17. Other members arguing over the patient 0.55 0.55
18. Reduction or cessation of interaction with friends and neighbors 0.68
19. Family becoming secluded or withdrawn 0.71*
20. Any other effect on family or neighborhood relationships 0.68
Effect on physical health of others 21. Physical illness in any family member 0.78*
22. Any other adverse effect on others 0.78*
Effect on mental health of others 23. Any member seeking professional help for psychological illness 0.82*
24. Any member becoming depressed, weepy, irritable 0.84*
25. How you have suffered owing to patient’s illness 0.84*
Factor loadings more than or equal to 0.70 have been marked with an asterisk (*). Factor loadings smaller than 0.50 have not been presented.
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was considered as a better convergent validity, whereas
the discriminant validity was supported whenever the
hypothesised item-scale correlation was higher than the
alternative ones [20,21]. To examine the structural valid-
ity of FBIS, the variable “grouping” was generated through
the method of using a random number in the database.
The database was evenly divided into odd and even halves
from the newly generated variable for the exploratory and
confirmatory factor analysis, respectively. The exploratory
factor analysis was explored using principal compo-
nent factor analysis with varimax rotation with Kaiser
Normalization, and the factors were extracted with an
eigenvalue ≥ 1.0 [22]. The confirmatory factor analysis
was conducted using structural equation models to as-
sess the performance and structure of FBIS with the
Goodness-of-Fit Index (GFI), the Adjusted Goodness-
of-Fit Index (AGFI), the Normed Fit Index (NFI), and
the Comparative Fit Index (CFI) of >0.90, as well as
the Root Mean Square Residuals (RMR) of <0.05 and
the Root Mean Square Error of Approximation (RMSER)
of <0.08 [23].
Considering the hierarchical structure of the database,
the two-level random intercept model was applied to
identify the independent variables of the family caregiver
burden in chronic viral hepatitis cases on the household
and the community levels [24]. The outcome was deter-
mined with the use of factors including the demograph-
ics, health status, diagnosis, cognition and behaviour,
acceptance of public health service, and economic costs
of patients or their family caregivers. A P value of <0.05
was considered to indicate statistical significance.
Ethics statement
The study protocol was reviewed and approved by the
Human Research Ethics Committee of Shanghai Munici-
pal Center for Disease Control and Prevention. Written
informed consent was obtained from each recruited




Excluding those who refused participation (20) and/or
had missing data (2), 1478 chronic viral hepatitis pa-
tients and one family caregiver of each patient were re-
cruited from 10 districts and 40 communities in
Shanghai during 2012. Males accounted for 64.34%
(951/1478) of the patients. The mean age of the males
in the study was 50.29 ± 12.95 years, and that of fe-
males was 52.70 ± 13.74 years. In the top three ranking
occupations of the patients, 505 (34.17%) were retirees,
301 (20.37%) were workers and 216 (14.61%) were
householders. Of the patients, 259 (17.52%) graduated
from university, 460 (31.12%) from high school, 561
(37.96%) from middle school, and 137 (9.27%) from
elementary school; 61 (4.13%) had no formal education.
Of the family caregivers interviewed, females accounted
for 62.04% (917/1478). The mean age of the males was
53.35 ± 14.39 years and that of the females was 50.05 ±
13.04 years. Considering the relationship between the pa-
tients and family caregivers, 139 (9.40%) were parents,
1133 (76.66%) were a spouse, and 206 (13.94%) were sib-
lings or children. The mean nursing time was 12.95 ±
12.31 years (spouse), 13.00 ± 13.73 years (parents), and
9.85 ± 11.57 years (siblings or children).
Reliability and validity of FBIS for chronic viral hepatitis
Split half reliability was used to compare the similarities of
the items separated into odd and even halves. In our
study, the Pearson correlation coefficient was 0.96 with
statistical significance (P < 0.001), and the split half re-
liability with Spearman-Brown Prediction formula was
0.98.
Cronbach’s alpha coefficient for the FBIS was 0.90 for
the overall instrument and 0.88 for “financial burden”,
0.89 for “disruption of family routine activities”, 0.89 for
“disruption of family leisure”, 0.88 for “disruption of
family interactions”, 0.91 for “effect on physical health of
others”, and 0.90 for “effect on mental health of others”
with statistical significance (P < 0.001).
The convergent and discriminant validity of the FBIS
is listed in Table 2, which shows all the items that met
the criterion for item-convergent validity (item-scale
correlations ≥ 0.40), and 118 of the 125 hypothesised
item-scale correlations were higher than the alternative
ones, except for item 4 and 7. The correlation of item 4
(i.e., expenses due to other necessary changes in arrange-
ments) with the “financial burden” scale had no signifi-
cant difference compared with the alternative scale of
“disruption of family routine activities” (t = 1.68, P >
0.05). The correlation of item 7 (i.e., patient not attend-
ing work, school, etc.) with the “disruption of family
routine activities” scale was significantly lower than the
alternative scale of “financial burden” (t = 2.04, P < 0.05).
A principal component analysis and scree plot sug-
gested a model of up to three factors for the FBIS
(Table 1). The Kaiser-Meyer-Oklin value was 0.95 (> rec-
ommended value of 0.6) and Barlett's Test of Sphericity
reached statistical significance (χ2 = 18571.56, P < 0.001),
supporting the factorability of the correlation matrix.
Factor 1 covering the “disruption of family routine activ-
ities”, “disruption of family leisure”, and “disruption of
family interactions” scales had a large eigenvalue of
13.80 and accounted for 55.21% of the variance. Factor 2
covering the “financial burden” scale explained 9.23% of
variance. Factor 3 covering the “effect on physical health
of others” and “effect on mental health of others” scales
explained 5.71% of the variance.
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The confirmatory factor analysis was conducted using
structural equation models, and the detailed information
is shown in Figure 1.
Caregiver burden and its determinants
According to the results of the exploratory and con-
firmatory factor analysis, the range of items of the stand-
ard version of FBIS was restructured for the adjusted
FBIS. The average score of the burden reported by care-
givers of chronic viral hepatitis patients in Shanghai,
China on both the standard and the adjusted FBIS was
12.62 ± 10.74. Among the 6 scales, the average score of
“financial burden” was 4.81 ± 3.36 on the standard FBIS
and 6.29 ± 4.39 on the adjusted FBIS, which constituted
the major effect on the family caregiver burden. The
average score of “effect on physical health of others” was
0.52 ± 0.91 on both the standard and the adjusted FBIS,
which constituted the minor effect (Table 3).
In this study, the total standard FBIS score, which was
the same as the adjusted FBIS score, was used as the
outcome variable in the two-level random intercept
model; it confirmed that the risk factors for burden
among the family members with chronic viral hepatitis
of patients in Shanghai were hospitalisation (β 1.69, 95%
Table 2 Item-scale correlation: convergent and discriminative validity of FBIS (n = 1478)
Scales
Range of correlation coefficients Convergent validity test Discriminative validity test
Convergent Discriminative No. succeed/ Successful No. succeed/ Successful
Validity Validity No. tested Ratio (%) No. tested Ratio (%)
Financial burden 0.61-0.81 0.33-0.67 6/6 100 29/30 96.67
Disruption of family routine activities 0.67-0.81 0.38-0.73 5/5 100 24/25 96.00
Disruption of family leisure 0.80-0.88 0.47-0.74 4/4 100 20/20 100
Disruption of family interactions 0.71-0.86 0.47-0.68 5/5 100 25/25 100
Effect on physical health of others 0.81-0.81 0.39-0.72 2/2 100 10/10 100
Effect on mental health of others 0.78-0.78 0.46-0.71 3/3 100 15/15 100
Figure 1 Structural equation models of confirmatory factor analysis. Figure 1a depicted a standard unidimensional model of FBIS with
good fit statistics (NFI = 0.92, CFI = 0.93, RMR = 0.02, RMSEA = 0.08, except GFI = 0.83 and AGFI = 0.79). Figure 1b depicted an adjusted
unidimensional model with even better fit statistics (GFI = 0.90, NFI = 0.95, CFI = 0.96, RMR = 0.02, RMSEA = 0.06, except AGFI = 0.88). The adjusted
model was restructured according to the covariations among items (i.e. item 1 and 2, item 5 and 8, item 14 and 15, item 24 and 25) and results
of exploratory factor analysis (i.e. item 7 and 8 were relocated from scale 2 to scale 1, item 17 was relocated from scale 4 to scale 6).
Figure 1c depicted a second-order mutlidimensional model and its fit statistics were as good as the adjusted unidimensional one.
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CI 0.48 to 2.90), elevated serum alanine aminotransfer-
ase levels (β 1.05, 95%CI 0.15 to 1.95), HCV infection (β
4.49, 95%CI 1.22 to 7.77), and acceptance of the hepatitis
B vaccine (β 2.20, 95%CI 0.56 to 3.85), whereas the
protective factors which could alleviate the family care-
giver burden were no consumption of alcohol (β -2.69,
95%CI −5.19 to −0.19), average monthly costs for pa-
tients less than or equal to 100 US dollars (β -2.96,
95%CI −5.83 to −0.09), and good health status of fam-
ily caregivers (β -9.91, 95%CI −12.76 to −7.05). The es-
timation of the covariance parameters showed that the
residual of the model was 72.43 (P < 0.001), the variance
of intercept variable (community) was 31.86 (P < 0.001)
and the intra-class correlation was 31.86/(31.86 + 72.43) =
0.31, which supported the existence of a hierarchical
structure between the household and the community
level. The detailed information is shown in Table 4.
Discussion
To the best of our knowledge, this research is the first to
use FBIS to estimate the caregiver burden in family
members of chronic viral hepatitis patients and the first
to have satisfactory psychometric properties. Cronbach’s
alpha coefficient of FBIS was 0.90 for the overall instru-
ment and 0.88-0.91 for the six correlative scales, which
showed an even higher level of reliability than the in-
strument used in the schizophrenia research [13]. Con-
vergent and discriminative validity with exploratory
factor analysis were used to examine the validity of FBIS,
suggesting that a limited number of items should be
relocated to increase the discriminative ability of the in-
strument. A second-order multidimensional structure
should be attempted with consideration of the covaria-
tions among the scales. Further evidence of the con-
firmatory factor analysis indicated that item 7 (i.e., “patient
not attending work, school, etc.”), item 8 (i.e., “patient un-
able to help in household duties”), and item 17 (i.e., “other
members arguing over the patient”) should be relocated
from the “disruption of family routine activities” scale to
the “ financial burden” scale. Considering the traditional
values, family responsibilities and contributions in the
Chinese population, not attending work, being unable to
help with household duties or causing family conflicts af-
fected routine family activities as well as family income, the
distribution of family labour, enthusiasm for work and re-
sponsibilities. No item should be removed, which was
partly consistent with the results of Chien WT and
Norman I [13].
In our study, community-based chronic viral hepatitis
patients were recruited, which contributed to estimating
the family caregiver burden of inpatients as well as out-
patients. With the FBIS measurement, the average score
of the burden related to chronic hepatitis in Shanghai
was 12.62 ± 10.74 and the financial burden was identified
as the major effect. A recent study in Shandong province
in China suggested that the annual direct cost for pa-
tients with chronic hepatitis B infection, compensated
cirrhosis, decompensated cirrhosis or primary liver can-
cer were 4552 US dollars, 7400.28 US dollars, 6936 US
dollars and 10635 US dollars, respectively, which were
catastrophic expenditures for the households of the pa-
tients [25]. The average scores of “effect on physical and
mental health of others” were the lowest in our study,
which were not consistent with the actual infection sta-
tus among the family members of chronic viral hepatitis
patients in Shanghai [26,27]. Chinese traditional values,
the spirit of dedication, the lack of self-protection, and
low self-care awareness among family members might
influence the assessments.
To alleviate the errors caused by multistage cluster
sampling, the multilevel statistical model (e.g., the two-
level random intercept model) was applied to identify
the independent variables of the family caregiver burden
between the household and the community level [24].
The findings indicated that hospitalisation, elevated
serum alanine aminotransferase levels, HCV infection
and acceptance of the hepatitis B vaccine were the sig-
nificant risk factors, whereas no consumption of alcohol,
average monthly costs for patients less than or equal to
100 US dollars, and good health status of family caregivers
Table 3 Means and standard deviations of FBIS for chronic viral hepatitis (n = 1478)
Scales Standard FBIS Adjusted FBIS
Range of items Mean Standard deviation Range of items Mean Standard deviation
Family Burden Interview Schedule 1-25 12.62 10.74 1-25 12.62 10.74
Financial burden 1-6 4.81 3.36 1-8 6.29 4.39
Disruption of family routine activities 7-11 2.68 2.57 9-11 1.20 1.56
Disruption of family leisure 12-15 1.89 2.10 12-15 1.89 2.10
Disruption of family interactions 16-20 2.04 2.38 16,18-20 1.75 1.99
Effect on physical health of others 21-22 0.52 0.91 21-22 0.52 0.91
Effect on mental health of others 23-25 0.68 1.27 17,23-25 0.97 1.64
FBIS: The Family Burden Interview Schedule; Adjusted FBIS was the standard version of FBIS which was restructured according to the results of exploratory and
confirmatory factor analysis.
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Table 4 Determinants of family caregiver burden with two-level random intercept model (n = 1478)
Characteristic Value β value Std.error t P value
95% confidence interval
Lower bound Upper bound
Intercept 25.52 4.66 5.48 0.00 16.37 34.66
Patients
Gender - no. (%)
Male 951 (64.34) -0.75 0.86 -0.87 0.38 -2.44 0.94
Female 527 (35.66) 0a 0
Age - years 51.15(SD 13.28)
Type of hepatitis - no. (%)
Hepatitis B 1308 (88.50) 1.45 1.30 1.12 0.26 -1.09 4.00
Hepatitis C 88 (5.95) 4.49 1.67 2.69 0.01 1.22 7.77
Hepatitis B and D 2 (0.14) 3.64 9.08 0.40 0.69 -14.18 21.46
Unidentified 80 (5.41) 0a 0
Clinical diagnosis - no. (%)
Chronic viral hepatitis 1372 (92.83) -1.73 2.86 -0.61 0.55 -7.33 3.88
Cirrhosis 95 (6.43) 2.46 3.00 0.82 0.41 -3.43 8.35
Liver cancer 11 (0.75) 0a 0
Antiviral therapy - no. (%)
Yes 1115 (75.44) 1.14 0.69 1.65 0.10 -0.22 2.50
No 363 (24.56) 0a 0
Hospitalisation or outpatient in the
last year - no. (%)
Hospitalisation 889 (60.15) 1.69 0.62 2.74 0.01 0.48 2.90
Outpatient 589 (39.85) 0a 0
The mean levels of serum alanine
aminotransferase in the past
6 months - (IU/L)
222.32 (659.55) 1.05 0.46 2.29 0.02 0.15 1.95
Insurance for medical care - no. (%)
For urban residents 594 (40.19) -1.44 1.48 -0.97 0.33 -4.34 1.46
For urban workers 565 (38.23) -1.02 1.48 -0.69 0.49 -3.93 1.89
New rural cooperative 160 (10.83) -0.61 1.65 -0.37 0.71 -3.84 2.63
Private expense 113 (7.64) -1.16 1.70 -0.68 0.50 -4.50 2.18
Commercial insurance 46 (3.11) 0a 0
Alcohol consumption - no. (%)
No consumption of alcohol 1263 (85.45) -2.69 1.28 -2.11 0.04 -5.19 -0.19
Less than or equal to 1 time per week 140 (9.47) -2.03 1.46 -1.39 0.16 -4.88 0.83
More than 1 time per week 75 (5.08) 0a 0
Average monthly costs for
patients - no. (%)
Less than or equal to 100 US dollars 910 (61.57) -2.96 1.46 -2.02 0.04 -5.83 -0.09




1.50 -0.60 0.55 -3.85 2.04
More than 500 US dollars 53 (3.59) 0a 0
Family caregiver
Gender - no. (%)
Male 561 (37.96) -0.78 0.82 -0.95 0.34 -2.39 0.83
Female 917 (62.04) 0a 0
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were the protective factors. Hospitalisation was associated
with the high cost of laboratory tests and medicines,
elevated serum alanine aminotransferase levels typically
suggested the severity of liver injury [28], and no con-
sumption of alcohol generally reduced the risk of liver
injury [29]. These factors were shown to influence the
family burden in this study. Average monthly costs for
patients ≤ 100 US dollars suggested a low financial burden
in China, and good health status of family caregivers
might represent the ability to take care of patients. They
were shown to reduce the family burden in the study.
Since the 1990s, there have been several reports on the
prevalence of HCV infection among HCC or primary liver
cancer patients [2]. In China, HBV infection is the major
public health problem, whereas the incidence of HCV
infection has been increasing in recent years. Considering
the generally asymptomatic nature of the disease [30], that
there is no available vaccine, weak public awareness, and
the marginalisation of patients or at-risk populations,
family caregivers of HCV patients might have suffered
more emotional pain and discrimination than those of
HBV patients in China.
In our study, medical care insurance and average
monthly household income had no significant relation-
ship with the family burden. Patients with chronic viral
hepatitis generally relied on antiviral therapy to control
their viral loads. According to the strict rules on the type
and quantity of medical insurance-provided drugs in
China, patients or their caregivers must visit hospitals
frequently for sufficient drugs which would increase the
disease burden. There might be information bias in the
average monthly household income item because Chinese
tradition opposes revelations concerning information
about family wealth. In this study, the most difficult to
interpret findings concerned the “side effect” of accept-
ance of the hepatitis B vaccine. After repeat interviews
with the families of several patients, we discovered that in
addition to concern about the vaccine quality and price,
social discrimination played a vital role in this issue. To
avoid discrimination and unfair treatment, many chronic
viral hepatitis patients with and their family members
chose hidden lives; their colleagues, friends, neighbours,
and even relatives were unaware of the health status of the
patient [31]. The acceptance of the hepatitis B vaccine
Table 4 Determinants of family caregiver burden with two-level random intercept model (n = 1478) (Continued)
Age - years 51.31(SD 13.66) -0.06 0.04 -1.59 0.11 -0.13 0.01
Relationship - no. (%)
Parents 139 (9.40) 1.66 2.01 0.83 0.41 -2.28 5.59
Spouse 1133 (76.66) 0.78 1.07 0.73 0.47 -1.32 2.88
Siblings or children 206 (13.94) 0a 0
Health status - no. (%)
Healthy 966 (65.36) -9.91 1.46 -6.81 0.00 -12.76 -7.05
Ordinary 428 (28.96) -6.65 1.47 -4.51 0.00 -9.54 -3.76
Bad 84 (5.68) 0a 0
Average monthly household
income - US dollar
1219.06(SD 2827.33)
5.20e-6
1.45e-5 0.360 0.72 -2.33e-5 3.37e-5
Infected or not - no. (%)
Yes 199 (13.46) -0.78 0.84 -0.93 0.35 -2.42 0.86
No 1279 (86.54) 0a 0
Acceptance of the hepatitis
B vaccine - no. (%)
Yes 742 (50.20) 2.20 0.84 2.62 0.01 0.56 3.85
With no answer 503 (34.03) 1.57 0.86 1.82 0.07 -0.12 3.25
No 233 (15.77) 0a 0
Acceptance of regular
interviews - no. (%)
Yes 894 (60.49) -0.54 0.83 -0.65 0.52 -2.17 1.09
With no answer 315 (21.31) -1.46 1.09 -1.35 0.18 -3.59 0.67
No 269 (18.20) 0a 0
Nursing time of family
caregiver - years
12.56(SD 12.39) 0.02
0.03 0.78 0.44 -0.03 0.07
aThis parameter is set to zero because it is redundant.
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or regular community interviews might disturb their
private lives and force them to face real situations,
which greatly increased the psychological burden of
family members. Increased emphasis should be placed
on the influencing factors as well as on the quality of
community-based services.
Our study has two limitations. First, to explore the de-
terminants among family caregivers of chronic viral
hepatitis patients, we focused on the main effect of the
first level variables (the individual level) and controlled
the hierarchical effect in the database rather than ex-
plore the second level variables (the community level)
and the relationship between them. We used the two-
level random intercept model instead of the two-level
random coefficient model in this study. We will explore
the significant effects of the community level variables
in further work. Second, considering that the hierarch-
ical structure existed in the database, the two-level con-
firmatory factor analysis might be the best choice. To
guarantee the validated and precise estimation parame-
ters and model, with the limitation of the sample size,
our research only separately met the requirements of the
two-level model or the confirmatory factor analysis.
Conclusions
The FBIS instrument accurately measures the population-
based burden on the family caregivers of chronic viral
hepatitis patients, and the financial burden consti-
tuted the major effect on the family caregiver burden
in Shanghai, China. Targeting intervention toward the
conditions associated with chronic viral hepatitis chal-
lenges, specific measures, including a standardised
antiviral treatment program, health education for patients
and their family members, psychological counselling,
governmental medical-cost sharing and reduction, and
improvement in community-based services, should be
implemented.
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